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↑ What is "already known" in this topic: {#box1}
========================================

Complementary health insurance is a means to decrease outof- pocket expenses and increase health service utilizations in the world. The amount of service utilization after covering by complementary health insurance is related to the socioeconomic and cultural factors of each country.

→ What this article adds: {#box2}
=========================

Complementary health insurance in Iran did not change outof- pocket expenses because people did not change the share of health care expenses in the family budget, and they decided to use more health care services instead.

Introduction {#s1}
============

Health insurance is one of the most important resources of health care finance. In the last decades, by improving health technology, health care expenditures had been increased and insurance coverage became more important in protecting people from suffering from catastrophic health expenditures ([@R1]). However, there were some barriers in the way to achieve comprehensive coverage of health insurances. For example, some health services such as dental care have very high price elasticity ([@R2]). These services cannot be covered by health insurances easily and impose financial pressure to the insurers due to their high costs ([@R3]). Complementary health insurances (CHIs) are a solution to these variations in expenditures. CHIs help to financially protect people in 2 ways: ([@R1]) covering new services, and ([@R2]) decreasing deductibles and franchises of health services, which are covered by basic programs ([@R4]).

The effects of comprehensive coverage are studied from both health and expenditures aspects. From the health aspect, CHI helps abolish financial obstacles of access to health services and improves people's health and well-being ([@R5], [@R6]). It also helps to promote a healthier society by utilization of more services. On the other hand, CHI causes an increase in health expenditures by covering more expensive services and sometimes exploiting services that are not essential; this has been called moral hazard in the literature ([@R7]-[@R9]).

Nowadays, the lack of an effective financial system in health- related spending has become an important issue, especially in less developed countries. High amount of out- of- pocket payments is one of the consequences of this deficiency. In some cases, the proportion of health payments in family's budget is so high that the family suffers from catastrophic costs ([@R10]). CHIs can support families by distributing the financial risk of health to a large number of members and protect families from falling down to poverty and the financial disaster of diseases ([@R6], [@R10]-[@R12]). Iran health care system is insurance based. Three health insurance companies have the highest health insurance coverage in the country: Iran Health Insurance Organization, Social Security Organization, and Armed Forces Health Insurance ([@R13]). Before the 2014 reform of health care system, which was called \"Health Sector Evolution\", near 9 million people in Iran were not covered by any health insurance and the share of out- of- pocket health expenditures from total health expenditures was more than 50%. However, after the reform, the government tried to provide insurance for the uncovered population ([@R14], [@R15]).

Different studies revealed that the increase of coverage will decrease the amount of out- of- pocket payments and catastrophic costs and increase utilization of services ([@R16]). Despite many studies on the effects of health insurance on utilization of services and health expenditures, few studies have been conducted in Iran on these issues. In this study, we aimed at finding the effects of CHIs on the out- of- pocket health expenditures and health utilization in Iran. We compared out- of- pocket health expenditures between the 2 groups: people who are under the coverage of CHIs, and others. Also, we compared their utilization of different services (dental, general physician, hospital inpatient, medical emergency, nursing and midwifery, laboratory, specialists, and rehabilitation services). Shiraz is a city in South of Iran with high- ranked hospitals and its population was 1.461 million in 2012. The pilot of urban family plan has been implemented in Shiraz since 2012. Iran has 3 major health insurance companies: Social Security Insurance, Iranian Health Insurance Organization, and Military Services Insurance Organization. Due to confounding bias, a matching estimator approach was used to compare the 2 groups.

Methods {#s2}
=======

Study design {#s2-0-1}
------------

In this cross- sectional study, data had been derived from a previously-gathered data, which had already been surveyed in Shiraz, Iran. All the participants were older than 18 years and at least covered by 1 basic health insurance. The sample size of the original study was 1610 individuals and from them, 1354 were selected. The missing data included the data on persons who did not specify whether they had complementary health insurance or not; and the missing data were not systematic. The survey design and sample selection in the original data selection were done as follow:

1.  The city was divided into 9 regions, each of which had different socioeconomic status?.

2.  In each region, 10 blocks were selected randomly using municipality maps‏.

3.  In each block, a number among 0 to 9 was selected randomly. The selected number was the first household. For the second household, we added the number of the first household by 10. For example, if the first house was the 6th in the block, the second would have been the 16th and so on. We continued the process until the requisite sample was selected‏.

4.  To avoid selection bias, KISH method was used in each household‏.

A checklist was designed to collect the data, and 10 interviewers were trained to fill in the checklist. The expenditures and utilization of health services for a month were gathered. In each stage, 5% of data were extracted and the accuracy of sampling was checked by phone to assess the collected data and the households' responses.

Econometrics Method {#s2-0-2}
-------------------

Data collection was not applicable in this study, and previously gathered data were used. These data were not matched by confounding factors, and propensity score matching was used to achieve unbiased results([@R17]). Propensity score method allows to match previously gathered data easily and was used to compare the 2 groups. First, confounder variables were identified using probit regression. In the probit regression, the dependent variable was CHI users with the value of 1, and nonusers were assigned a value of 0. Confounder variables were considered as independent variables.

The probit model is presented blew:

CHI~i~= b1 + b~2~age~i~ + b~3~edu~i~ + b~4~gen~i~+ b~5~mar~i~+ b~6~inc~i~ + u~i~

Where age is the oldness of the people, edu is education level (5 levels from illiterate to university degree). Moreover, gen is the gender of people, mar is marriage status (three categories of married, divorced, widowed, and not married yet) and inc is the family's income.

After fitting a linear regression and finding the confounder variables, which had a significant effect on the dependent variable, the 2 groups of CHIs users and nonusers were matched based on the confounders. This matching estimator gives a single value to the whole confounder variables. The estimated values help to balance covariates within the strata and across the 2 groups. Nearest neighborhood method was used for comparison. Standard errors and t-statistic were used. The average treatment effect (ATT) results were presented for both after and before matching. We compared the out- of- pocket health spending, the number of dental services, general physician visits, hospital inpatient services, and medical emergency, nursing and midwifery, laboratory, specialists, pharmaceutical, and rehabilitation services in the 2 groups. Statistical significance was set at p\<0.05; and STATA 13 was used for data analysis.

Results {#s3}
=======

Some descriptive statistics for the study are presented in [Table 1](#T1){ref-type="table"}. From 1354 participants, 812 (59.9%) did not use complementary insurances and 542 (41%) had CHI coverage. As demonstrated in [Table 1](#T1){ref-type="table"}, the mean age of the population was 36.8 years, average monthly income was 7435712 Rials, and the average out of monthly pocket health expenditure was 703 941.6 Rials. [Table 2](#T2){ref-type="table"} demonstrates the results of probit regression. Each of the variables, which had a significant relationship with the dependent variable were considered as confounders and were matched. As presented in the table, age, level of education, and income were not matched between the 2 groups; and to match the propensity scores, these variables had to be controlled between the 2 groups.

###### Descriptive Statistics

  ---------------------------------- ---------- -------------------- --------- -----------
  Variable                           Average    Standard deviation   Minimum   Maximum
  Age                                36.80738   15.49357             18        88
  Monthly income                     7435712    6916157              0         100000000
  Monthly Out- of- pocket payments   703941.6   1998401              0         41000000
  ---------------------------------- ---------- -------------------- --------- -----------

###### The Results of Probit Regression for Finding Confounder Variables

  ------------------- ---------------- ---------------- ------- ---------
  Variable            Coefficients     Standard error   z       p
  Age (year)          0.02             0.003            7.37    \<0.001
  primary             0.01             0.230            0.05    0.960
  Secondary           0.08             0.221            0.37    0.714
  High school         0.40             0.200            2.03    0.043
  University degree   0.85             0.205            4.15    \<0.001
  divorced or widow   -0.03            0.141            -0.25   0.805
  not married         0.09             0.097            1.00    0.316
  Income              1.73\* 10^-07^   5.53\* 10^-08^   3.13    0.002
  Gender- female      0.05             0.072            0.78    0.434
  Constant            -1.90            0.276            -6.89   \<0.001
  ------------------- ---------------- ---------------- ------- ---------

[Table 3](#T3){ref-type="table"} demonstrates the results of t tests and ATTs of the nearest neighborhood propensity scoring match between the 2 groups. Out- of- pocket health expenditures were not different between the 2 groups (t = 0.70). Thus, out- of- pocket health expenditures could not be reduced by using complementary health insurances. Similar results were found for general physicians\' visits (t= -0.44), emergency care utilizations (t= 1.36), consulting services (t=1.03), nursing and midwifery services (t= -0.36), and rehabilitation services (t= -1.60). The differences were not significant in both unmatched and ATT results in these variables.

###### The Results of Unmatched and Matched Methods in Comparing CHIs Users and Nonusers

  ------------------------------ ----------- ------------- ---------------- -------------- -------
  Variable                       Comparing   Differences   Standard Error   T-statistics   p
  Out- of- pocket expenditures   Unmatched   18199         11061            1.65           0.099
                                 ATT         10811         15527            0.70           0.484
  General physician visits       Unmatched   0.0486        0.0456           1.07           0.284
                                 ATT         -0.027        0.0635           -0.44          0.660
  Hospital inpatient care        Unmatched   0.020         0.0156           1.29           0.197
                                 ATT         0.0387        0.0144           2.68           0.007
  Specialties                    Unmatched   0.1640        0.0403           4.07           0.000
                                 ATT         0.1146        0.0568           2.01           0.044
  Emergency care utilization     Unmatched   0.0005        0.0142           0.04           0.961
                                 ATT         0.0147        0.0108           1.36           0.174
  Consulting Services            Unmatched   0.0208        0.0218           0.95           0.342
                                 ATT         0.0295        0.0285           1.03           0.976
  Dental visits                  Unmatched   0.2185        0.0375           5.82           0.000
                                 ATT         0.1826        0.0529           3.45           0.005
  Nursing and midwifery          Unmatched   0.0151        0.0235           0.64           0.522
                                 ATT         -0.0117       0.0326           -0.36          0.718
  Rehabilitation services        Unmatched   0.0226        0.0564           0.40           0.689
                                 ATT         -0.1752       0.1098           -1.60          0.109
  Laboratory services            Unmatched   0.07115       0.0343           2.07           0.038
                                 ATT         0.05166       0.0450           1.15           0.250
  ------------------------------ ----------- ------------- ---------------- -------------- -------

Without matching, utilization of hospital inpatient care services was not different between the 2 groups (t= 1.29), while using a matching estimator revealed differences in hospital inpatient care utilization between CHIs users and nonusers (t= 2.68). Similarly, specialists' visits were higher in those who used complementary insurance compared with others (t= 2.01). In contrast, there were significant differences between the 2 groups in laboratory services using the unmatched method (t= 2.07), while the results were not significant using ATT (t= 1.15). By comparing the 2 groups, it was revealed that there were significant differences in both unmatched (t= 5.82) and ATT (t=3.45) in using dental services between the 2 groups. All the significant relationships were positive, meaning that the average of utilization in people using complementary health insurances was higher than others.

Discussion {#s4}
==========

No differences were found between the 2 groups in out- of- pocket health expenditures. Moreover, expenditures had 2 characteristics: ([@R1]) the payment for health services, and ([@R2]) the number of services. Under the coverage of CHIs, the payment for each service will be diminished, but the number of consumed services will be increased. In this study, these 2 contradictory effects did not lead to significant variations in health expenditures. From the ability to pay approach, the ability to pay for health services was stable whether people had complementary insurance or not. Therefore, people pay the same amount of money when they are covered by complementary insurance. This confirmed the effects of unsatisfied needs for health services. From the public health approach, by using CHIs, the ability to pay for health care services would increase and people can use more services. Thus, the CHIs cover those parts of health need which people were not able or desired to pay for. In a study done by Chu et al. in Taiwan, authors found that using national health insurance would reduce out- of- pocket by approximately 23.08% ([@R18]). In another study in Mexico, the authors found the effects of Seguro Popular (SP) health insurance on the expenditures of the poor. They concluded that outpatient and medicine expenditures were lower when people used the SP program ([@R19]). Aji et al., using panel data of Indonesia, found that from 3 health insurance programs, 2 significantly reduced out- of- pocket health expenditures ([@R20]).

General physicians\' visits (GPs) was not different between CHI covered people and others; however, hospital and inpatient services' visits were higher for those who were covered by complementary insurances. GP services have a low price elasticity ([@R2], [@R21]). Using CHIs will decrease the prices for users, but because of the low price elasticity, decreasing in prices do not change the size of consumption. As a result, no alterations were shown in utilization of GP visits. The price elasticity of specialist visits is higher than that of GPs, however, the probability of using specialist services will increase when using CHIs ([@R2], [@R3]). In addition, the stability of GPs service usage and the increases in specialist services in CHIs indicated a shift of patients from GPs visits to the specialists. So, the quantity of service usage increased and at the same time the quality of services used by CHI users was higher than the nonusers. Thus, the CHIs helped people to use high quality services. However, the results revealed that the utilization of GP visits did not change after using CHIs, but it is important to increase complementary health insurance, especially for the poor who cannot buy general physicians health services. GP visits must be available for all groups regardless of their income. CHIs are the best way to increase access to GP services. In a study done by Lind et al. in the United States, the authors compared the complementary insurance users (CAM) and nonusers. Similar to our findings, they found that outpatient expenditures were higher in CAM users, while the cost of inpatient and imaging services were lower ([@R22]). Devlin et al. in a study using latent-class model in Canada found that supplementary insurance changed the number of physicians\' visits by individuals, but these changes were different between those who were less ill and those with severe diseases ([@R23]). In a study done by Trujillo in 2005, authors compared utilization of health services in Colombia\'s health insurance program in the poor. Similar to this study, they used propensity scoring marching method. They divided the population into 5 age groups and compared the results. They found that outpatient visits were different in the insured population, compared with the uninsured. Also, hospital services usages were higher in females and children under 5 years ([@R24]). Jeon et al. in Korea found that the probability of any health care utilization, both inpatient and outpatient care, was higher in primary health insurance users in comparison with others ([@R25]). Also, the French evidence showed that physician service utilization was higher in those using health insurances and CHIs ([@R5]). Chilean results showed that using health insurance increased hospitalization negligibly, but the relationship was not significant for medical visits ([@R26]).

Dental services usages were higher in CHIs. Main Iranian health insurances do not cover dental services, but CHIs cover some of them. Dental services have very high price elasticity, and only a small decrease in the prices will increase the number of dental visits. The difference between CHIs users and nonusers could be justified by the high price elasticity ([@R2], [@R27]). Unlike specialist visits, which could be substituted with GPs services, there is no substitute for dental services. Patients with dental problems do not have any other options if they do not want to join CHIs and they must pay for the expensive dental services. Arinen et al. in a study in Finland found that dental expenditures were higher after a subsidization reform([@R28]). Similar results were also found by Eriksson in Turku, Finland ([@R29]). We did not find any significant differences between the 2 groups in laboratory tests. Chen et al. in a study in Taiwan found that complicated laboratory tests were increased in the new insurance coverage in pregnant women ([@R30]). Also, consultation services did not change in CHI users. They also found that the proportion of pregnant women who received consultation services was constant, but family planning consultation services declined ([@R30]). In addition, no significant differences were found in rehabilitation services and emergency services; these services are categorized as low price elastic services ([@R2]). In this study, we measured the differences between CHIs users and nonusers in an urban region, where access to health care was easier. Despite the differences between the need and demand, from the public health approach, high demand price elastic services are not as necessary as the low demand. Dental services and laboratory services have high demand price elasticity, but GP visits and prehospital services have low demand price elasticity. Insurance coverage of low price elastic services is vital for increasing the health of the general population. Using CHIs for low price elastic services can improve equality in use of these services among the rich and the poor and can also improve access to services. This study presented some evidence about the effects of complementary health insurance on utilization of services. This study has been done in an urban region and the results could not be extended to the country. For future studies, it is suggested to include both urban and rural regions to compare the probable differences.

Conclusion {#s5}
==========

No significant differences were found between the 2 groups in out- of- pocket health expenditures. However, utilization of dental, hospital inpatient and specialist services was different between the 2 groups. This could be justified by the stability of ability to pay for health care services. People did not change their budget share for health care services after using CHIs. However, the prices of services decreased after using CHIs, but because of increasing the quantity and quality of services, they paid equal to people who were not CHIs users. Shifting from general physician visits to specialists\' visits was observed in CHIs users and nonusers. Higher quality services were available to use through CHIs.
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